Hypothermia Inhibits Cerebral Necroptosis and NOD-Like Receptor Pyrin Domain Containing 3 Pathway in a Swine Model of Cardiac Arrest.
Targeted temperature management (TTM) is commonly used in hypothermia after cardiopulmonary resuscitation (CPR), and its mechanism to improve cerebral function is complex. This study aimed to investigate the effects of TTM on necroptosis and the NOD-like receptor pyrin domain containing 3 (NLRP3) inflammasome in the brain tissue of pigs after CPR. Ventricular fibrillation was induced, and CPR was performed 10 min later in nine pigs in the normothermia group and nine pigs in the TTM group. The body temperature in the TTM group was dropped to 33°C after CPR and maintained for 24 h, whereas in the normothermia group, it was maintained at 38°C. Before CPR and at 30 h after CPR, serum neuron-specific enolase and S-100β were measured. At 30 h after CPR, pigs were euthanized, and brain tissues were collected for measurement of receptor-interacting protein kinase (RIPIK) 1, RIPK3, mixed lineage kinase domain-like (MLKL), NLRP3, cysteinyl aspartate-specific proteinase (caspase)-1, interleukin (IL)-1β, and IL-18. Serum neuron-specific enolase and S-100β were increased significantly (P < 0.05) in the two CPR-treated groups compared with the sham group and more obviously in the normothermia group. In addition, the expression of RIPK3, phosphorylated MLKL, and NLRP3 in brain tissues was increased. The expression of RIPK3, phosphorylated MLKL, NLRP3, and caspase-1 as well as the levels of IL-1β and IL-18 were lower (P < 0.05) in the TTM group compared with the normothermia group. Necroptosis and the NLRP3 pathway were activated after CPR. TTM may attenuate postresuscitation brain injury through the regulation of necroptosis and the NLRP3 pathway.